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(57) Abstract: A compound represented by the following gen- 
eral tormuTa^f): (I) (wherein R 1 and R 2 each represents option- 
ally substituted lower alkyl) or a salt thereof. The compound or 
salt has calpain inhibitory activity. 
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{b^Jte^o. ooi~iii. ow/v%gs«s*ni-s. pHiiis, 

~$J2 0 Omg s 3= U < telft 1 0~1 0 Omg-CfcSo &Jt2!l£ 
AR:S-^*t-*»-&r±x 10 1Hk^O. 1~&J5 Omg, 0l£b< te$)l~$J3 

10 0 0 1^1. Ow/v% &tU<i4^lO. 0 1~H)0. 5w/v%tft5 
llUli)2 0~^5 0/iL, 1 Bi&®^BS-f-5<z>tfsj;v\ 

15 3a*sr^-r^9 7-eabs 0 ^■imt^i$.±ummm^ir u = 5) . 

Jzi#i-««i«aS6*^-t-^9 7T?*>5. eii^I±l?ii^*t (n = 8) o 
— hOTft^Sa^ hn — /l^R:*H-5:flr#iSp < 0. 0 5 

20 

fc*5, mfe^^^S-fb-^^^^ffi^^V^T. KliYa n a c oli^MP 
25 -5O0V1 OH&IE&U ^r^TSQ^Ufco (NMR) 
ttVar ia n#MG e m i n i 2 0 0 OM&fflV^$!]^bfc„ 7niH##f fc£E 1 
eme n t a l|tgVa r i o E L3J£fflV^T;fTofc„ ^ h P y ? 
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V-mm-C *ls{mW*mM.WM&ft (MALD I -TOF MS) teP e r s 
ept ivetSVoyager DE P RO^Sr/BV^Tfrofco itM^t^. 
( [a] D ) ttHorib atiSEPA- 2 0 0 OMSrfflV^TSI^Ufco 

5 ^r>^7k^y ^17^(3.6 g, 170 mmol) <5D7^ b 9 t K n 7 9 (200 mL) 

}ei7K?nT*t? bD^PP^ *f-jV*S7 V (36 g, 340 mmol) 3 0 5t^# Ufc Q 

w©^?£{£|^^M£T"e#^- L-^oi^ /WT7^ ^(10 g, 56 mmoDSr^o < 9 

(D^it^m 1 (9. 2 g, 97%) £#fc 0 

mp 40.3-41.3 °C. l H-NMR (300 MHz, DMS0-aQ 8 : 1. 39 (m, 1H), 1.64 (m, 1H), 
2.54-2.75 (m, 3H), 3.17 (dd, 1H, 7=7.7, 4.1Hz), 3.26 (m, 3H), 3.29 (dd, 
1H, /= 10.5, 4.8 Hz), 7.13-7.30 (m, 5H). 
15 ###!)2 3- — A' (##^#12) 

mp 94.1-95.8 °C. ^-NMR (300 MHz, DMSO-aQ 5 : 1. 36 (s, 2H), 2.58 (dd, 1H, 
7=13.2, 7.8 Hz), 2.86 (dd, 1H, /=13.2, 5. 4 Hz), 2.97 (m, 1H), 3.20-3.31 
20 (m, 2H), 4.61 (s, 1H), 7.38-7.51 (m, 3H), 7.70 (s, 1H), 7.82-7.88 (m, 3H). 
#%#!|3 2 — ~7 JV-Jtxjl — L — 7x^/V7 7 — /V (#%^b-n-#J 3 ) 

mp 86.5-88.5 °C. 'H-NMR (300 MHz, DMS0-dp 6 : 2. 46 (dd, 1H, /= 13.4, 7.7 
25 Hz), 2.72 (dd, 1H, 7=13.7, 5.9 Hz), 2.84-2.92 (m, 1H), 3.19 (dd, 1H, / = 
10.5, 6.3 Hz), 3.30 (dd, 1H, /= 10.2, 4.8 Hz), 7.09-7.15 (m, 2H), 7.21- 
7.33 (m, 2H). 
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###!]4 2-^OP-L-7i^77^-/V (#%te-a-4£> 4 ) 

m^xmnm l £ PHS6©SMe*rfrV\ M&^iS©##fci^4 %#fc e 
mp 130. 9-131. 8 °C. Hi-NMR (300 MHz, DMSO-op 5 : 2. 53 (dd, 1H, J= 13. 2, 7. 8 
5 Hz), 2.83 (dd, 1H, ^=13.4, 5.9 Hz), 2.90-2.98 (m, 1H), 3.22 (dd, 1H, / = 
10.5, 6.6 Hz), 3.32 (dd, 1H, /= 10.5, 4.5 Hz), 7.20-7.30 (m, 2H), 7.34- 
7.42 (m, 2H). 

5 o -^i/V/is- L—tvs m^ih^m 5 ) 
io mm 1 1 mm<nWifc&ft^\ m^^^mt^m 5 ^#rc 0 

mp 62.1-63.3 °C. ^-NMR (300 MHz, DMSO-^ 8 : 2. 84 (m, 1H), 3.21-3.27 (m, 
2H), 3.32-3.39 (m, 2H), 4.45 (s, 2H), 7.23-7.36 (m, 5H). 

###i|6 N £ - (ter t -Zf h -L-y^/-;V (## 

fl^H&>6) 

15 7fc^--L-^3i^/WT7 — ^<Dft£>V) t£N £ — (ter t — ^ h 3ri/%/Utf~ 

;v) - l - v *?z/*m^x^m i ^ mmomtteft^. ^mw^m^it^-m 

6 3r#fc 0 

'H-NMR (300 MHz, DMSO-op 5 : 1.10-1.56 (m, 6H), 1.36 (s, 9H), 2.71 (t, 1H, 
/= 4.7 Hz), 2.88 (dd, 2H, /= 10.0, 6.1 Hz), 3.19 (dd, 1H, /= 10.6, 6.8 
20 Hz), 3.36 (dd, 2H, /= 10.6, 4.4 Hz), 6.74 (brs, 1H). 

#%0IJ 7 N- (<<>i?/U$-*i/Jj/U7$~Sl') - L -7x=/V77 = /WV (# 

L-7x=;U77 = /— /^(25g, 170 mmol) ©f h =7 t Kn^7^^(250mL) 
{ei7K^#T^N-^^^^)/^^^v'='^^^-r ^ K(41 g, 170 mmol) t 
25 h y ^/I'T 5: ^ (25 g, 250 mmol) %M?Ltc 0 - <Dmm%mUX* 1 8 P#W8I# L 
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7 (41 g, 87%) £#fc 0 

mp 90.2-91.0 °C. ^-NMR (300 MHz, DMSO-o^ 5 : 2. 58 (dd, 1H, 7 = 13.8, 9.3 
Hz), 2.85 (dd, 1H, /=13.8, 5. 5 Hz), 3.27-3.42 (m, 2H), 3.66 (m, 1H), 4.76 
5 (t, 1H, /=5. 5 Hz), 4.91-5.00 (m, 2H), 7.12 (d, 1H, 7=8.4 Hz), 7.16-7.37 
(m, 10H). Anal. Calcd for C 17 H 19 N0 3 : C, 71.56; H, 6.71; N, 4.91. Found: C, 
71.45; H, 6.72; N, 4.68. 

mp 120. 1-121. 2 °C. X H-NMR (300 MHz, DMS0-ap 5 : 1. 59 (m, 1H), 1. 79 (m, 1H), 
2.46-2.68 (m, 2H), 3.23-3.45 (m, 3H), 4.65 (t, 1H, 7= 5. 4 Hz), 5.03 (s, 2H), 
7.09-7.44 (m, 11H). Anal. Calcd for C 18 H 21 N0 3 : C, 72.22; H, 7.07; N, 4.68. 
15 Found: C, 72.51; H, 7.20; N, 4.86. 

###19 N- (^^^^v-^/^^^) -3- -L- 

20 mp 74.9-76.7 °C. 'H-NMR (300 MHz, DMSO-op 5 : 2. 75 (dd, 1H, 7= 14.1, 9.0 
Hz), 3.04 (dd, 1H, 7= 13.7, 5.0 Hz), 3.36-3.47 (m, 2H), 3.77 (m, 1H), 4.82 
(t, 1H, 7= 5.4 Hz), 4.92 (dd, 2H, 7= 18.5, 13.1 Hz), 7.18-7.25 (m, 6H), 
7.39-7.51 (m, 3H), 7.71 (s, 1H), 7.81-7.89 (m, 3H). Anal. Calcd for C 21 H 21 N0 3 : 
C, 75.20; H, 6.31; N, 4.18. Found: C, 74.84; H, 6.34; N, 3.99. 

25 #^jlO N- (^< IS */JVOr ^r-yfy jVig—JV) -D-7x^T7 = /-^ 
(#^#110) 
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M 7 fciai«©JljW^«rffv\ m&t£&<D&%<b&yo l o %nfr 0 

mp 75.8-76.2 <C. 'H-NMR (300 MHz, DMSO-c/*) 5 : 2. 58 (dd, 1H, 7 = 13.6, 9.0 
Hz), 2.85 (dd, 1H, 7 = 13.6, 5. 3 Hz), 3.27-3.42 (m, 2H), 3.66 (m, 1H), 4.75 
(t, 1H, /= 5. 7 Hz), 4.91-5.00 (m, 2H), 7.11 (d, 1H, 7=8. 4 Hz), 7.16-7.37 
5 (m, 10H). Anal. Calcd for C a7 H 19 N0 3 : C, 71.56; H, 6.71; N, 4.91. Found: C, 
71.38; H, 6.63; N, 5.00. 

/v mm^m 1 1 ) 
io 7 1 mm<v&ft&n^\ m^^^^m 1 1 &#fc 0 

mp 85.9-86.4 °C. frNMR (300 MHz, DMSO-a^ 5 : 2. 76 (dd, 1H, 7 = 13. 7, 10. 1 
Hz), 2.92 (dd, 1H, 7 = 13.8, 5.1 Hz), 3.61 (s, 3H), 4.19 (m, 1H), 4.99 (s, 
2H), 6.67 (d, 2H, /= 8. 1 Hz), 7.03 (d, 2H, /=8.4Hz), 7.26-7.40 (m, 5H), 
7.76 (d, 1H, 7=8. 1 Hz), 9.24 (s, 1H). Anal. Calcd for C 18 H 19 0 5 : C, 65.64; 
15 H, 5.81; N, 4.25. Found: C, 65.31; H, 5.79; N, 4.15. 

? (##^-8^ 1 2 ) 

#^b-6^1 1 (1.5 g, 4.6 mmol)<DT-fe: h^^(20 mL)^, MtK>^^ V V 
A (1.3 g, 9.1 ramol) £^7^/1^^(0.60 g, 4.6 mmol) r 4 

20 $?mmmvtc 0 ^m^mvtc^ ^^^tK(i.o mD^qx., mm^frvt^^m 

^^i.t«Lfcf, iJEjHLtefe|^©##IMl 2 (1.4g, 90%)£# 

25 mp 83.9-87.9 °C. Hi-NMR (300 MHz, DMSO-a^ 5 : 2. 80 (dd, 1H, 7= 13.5, 10.5 
Hz), 2.97 (dd, 1H, 7= 13.4, 5.0 Hz), 3.62 (s, 3H), 3.72 (s, 3H), 4.22 (m, 
1H), 4.99 (s, 2H), 6.84 (d, 2H, 7= 8. 4 Hz), 7.16 (d, 2H, 7= 8. 4 Hz), 7.26-7.38 
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(m, 5H), 7.78 (d, 1H, /= 8.1 Hz). 

###113 n- {^<iy^;v^-^ *y*> AO -o-^-L-fov/y 
^f;H7f;V (##{b^i 3) 

<MHfr&4&l 1 (18 g, 55 mmol)<£>N, N-v^^WM7^ K*§?£(70 mL) \C 
5 &|7K#<^# y r>^,(15 g, 110 mmol) t^kn -^^/V(ll g, 82 mmol) ^P^fc 

g, 95%)£r#fc 0 

10 l H-MMR (300 MHz, DMSO-^ 8 : 0. 93 (t, 3H, /=7.2Hz), 1.37-1.49 (m, 2H), 
1.63-1.72 (m, 2H), 2.79 (dd, 1H, /= 13. 5, 10. 2 Hz), 2.97 (dd, 1H, /= 13. 7, 
5.0 Hz), 3.57-3.62 (m, 3H), 3.92 (t, 2H, /=6.5Hz), 4.21 (m, 1H), 4.99 (s, 
2H), 6.81-6.84 (m, 2H), 7.12-7.15 (m, 2H), 7.26-7.38 (m, 5H), 7.78 (d, 1H, 
J= 8. 1 Hz). 

15 #%#]14 N- (^y^t^rv'^/l'^-^) -O-v/^p^vz/M^ 
-L-f n^y^ J-;V^^/ls (##^^$5 1 4 ) 

«©tftf^«rfrv\ m&a-'t ^(D^ik&yo i 4£#fc 0 

'H-NMR (300 MHz, DMS0-dp 5 : 0.96-1.81 (m, 11H), 2.77 (m, 1H), 2.93 (m, 1H), 
20 3.56-3.63 (m, 3H), 3.73 (d, 2H, /=5.7Hz), 4.19 (m, 1H), 4.97-4.98 (m, 2H), 
6.65-6.83 (m, 2H), 7.01-7.14 (m, 2H), 7.28-7.32 (m, 5H), 7.74-7. 79 (m, 1H). 
###115 N- Hy^t^r^^/^^^) -L-^-nW — /V- (##^b 
5) 

##^^1 1 (18 g, 55 mmol)©f h 9 t K ^ 7 7 (100 mL) t£|^ki& 

25 {C V V ^ (7. 0 g, 160 mmol) t * fl^k^t^* M> * A (6. 2 g, 160 mmol) &1m 

KJ&lfcfcl Oyo^^vm^dx-Sn fctCj: «9 pH4tHlU fF7t KP77 
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fl^lfe 1 5 (16 g, 91%) Sr#7cio 

mp 66. 9-68. 2 °C. ^-NMR (300 MHz, DMSO-op 5 : 2. 46 (m, 1H) , 2. 72 (dd, 1H, 
5 /=14.0, 5.0 Hz), 3.34 (m, 1H), 3.51-3.61 (m, 2H), 4.69 (t, 1H, /=5.3Hz), 
4.96 (dd, 2H, / = 17.4, 12.6 Hz), 6.63-6.67 (m, 2H), 6.97-7.04 (m, 3H), 
7.25-7.37 (m, 5H), 9.13 (s, 1H). Anal. Calcd for C 17 H 19 N0 4 : C, 67.76; H, 6.36; 
N, 4.65. Found: C, 67.09; H, 6.32; N, 4.54. 

io —)v mn&&m 1 6 ) 

m^it&yo 1 1 (oftfr v \z.&mik&b i 2 %fflv^T###J i 5 1 m&v>9kft& 

mp 81.7-83.6 °C. J H-NMR (300 MHz, DMSO-c/^ 8 : 2. 51 (m, 1H), 2.78 (dd, 1H, 
/=14.0, 5.3 Hz), 3.25-3.40 (m, 2H), 3.60 (m, 1H), 3.72 (s, 3H), 4.72 (t, 
15 1H, J= 5. 6 Hz), 4. 96 (dd, 2H, J= 15. 6, 12. 9 Hz), 6. 80-6. 85 (m, 2H), 7. 05-7. 13 
(m, 3H), 7.25-7.36 (m, 5H). Anal. Calcd for C 18 H 21 N0 4 : C, 68.55; H, 6.71; N, 
4.44. Found: C, 68.41; H, 6.63; N, 4.37. 

###J17 N- {'<l'i?A'*>*'is#A'&~ M -O-^f/l^-L-f 
mmk&®>l 7) 

20 ^\^m 1 1 <Dftfr «9 \z.&n\t&w 1 3 zm^xm^m 1 5 1 mm^m^ 

frv\ %k&fc&(D^n\t&m 1 7 £r#fc 0 

mp 64.7-65.3 °C. 'H-NMR (300 MHz, DMS0-ap 5 : 0. 93 (t, 3H, /= 7.4 Hz), 
1.37-1.49 (m, 2H), 1.63-1.73 (m, 2H), 2.50 (m, 1H), 2.77 (dd, 1H, /= 13.5, 
5.1Hz), 3.26-3. 41 (m, 2H), 3.61 (m, 1H), 3.92 (t, 2H, 7=6.3 Hz), 4.72 (t, 
25 1H, /= 5. 6 Hz) , 4. 96 (dd, 2H, /= 16. 8, 12. 6 Hz) , 6. 78-6. 83 (m, 2H) , 7. 05-7. 15 
(m, 3H), 7.24-7.37 (m, 5H). 
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mp 56.0-57.2 ^C. X H-NMR (300 MHz, DMSO-<# 8 : 0.97-1.82 (m, 11H), 2.49 (m, 
5 1H), 2.77 (dd, 1H, /= 14.0, 5.0 Hz), 3.25-3.40 (m, 2H), 3.60 (m, 1H), 3.72 
(d, 2H, /=6.0 Hz), 4.73 (t, 1H, /=5.6Hz), 4.90-5.00 (m, 2H), 6.79-6.81 
(m, 2H), 7.01-7.10 (m, 3H), 7.24-7.36 (m, 5H). 

###|19 N- (9-7/l/*Vc=i^ b^rS^/V-Tl^/V-) -2—7***- 
L-7x=.;V77 = /-^ (##ft^ftl9) 
10 ##{^3(3.0g, 18 nnol)©f h5t Ko79^**(30 nDH:N- (9 
-y jvJrxs^jv* yifyfrtviS—fvar*^) a/^fWt'f ^ K(Fmo c-OSu) 

(6. 0 g, 17 mmol) h V ^f-fVT 5.^(2.7 g, 27 mmol) £r#nx./c 0 £ <D^£r^ 
iatl8«#Lt in*WE«*Ufc*, aSSr^f/H^»L, C 

Ti5fc#U m&Mi£k<Dm^4k&& 1 9(6.9 g, 49%)£#fc 0 

^2 0 N— (9 — h^v-^/V^— - 2-^nn-L 

&n\^m 3 <£>ft:b 9 {£##^^4 &fflV^-C##0>J 1 9 t HtHII<0jft«S«:fTV\ 
20 2 0 &#fc 0 

mp 158. 1-159. 8 <C. 'H-NMR (300 MHz, DMS0-<# 6 : 2. 66 (dd, 1H, /= 13. 8, 9. 9 
Hz), 3.07 (m, 1H), 3.32-3.47 (m, 2H), 3.78 (m, 1H), 4.08-4.23 (m, 3H), 4.86 
(t, 1H, J= 5.6 Hz), 7.17-7.44 (m, 9H), 7.64 (t, 2H, /=7.7Hz), 7.88 (d, 
2H, J= 7.5 Hz). 

25 ##0tj2 1 N- {9-Z7;V*U~j>v* Y*c*s%A'i$~fl') -O — O-vvV— 

L—tvs mmt&vo 2 1 ) 
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mp 178. 1-184. 8 °C. 'H-NMR (300 MHz, DMSO-o^ 8 : 3. 41-3. 52 (m, 4H), 3. 69 (m, 
1H), 4.20-4.35 (m, 3H), 4.48 (s, 2H), 4.70 (t, 1H, 7=5.7 Hz), 7.17 (d, 1H, 
7 = 8.4 Hz), 7.27-7.45 (m, 9H), 7.73 (d, 2H, 7=7.2 Hz), 7.89 (d, 2H, / = 
5 7.5 Hz). 

###12 2 N- (9 —•7jVHr\s~fl'* AO — L — tf 37 ^/V 

Fmo c -L-lf7*^r 7^^(9.0 g, 19 mmoDOi?^ h^rv-^^V(50 
mQlCN — ^^/W^/V^y y(2;0g, 19 mmol) Vf^JiW n a^— h (2. 4 
10 g, 19 mmol)^7K^T-e*nx.fc 0 1 1$ WW* SJtSJSSr^iflU 

T\ %m%:<fen\^tZ-o ^(DWm^yMfcfcM-rhl) *A(1. l g, 29 mmol)©* 
^(5.0 mDSrJP^.. £ bt-*(150 mD^PX-fco £fcJ»£r£EtU /V 

•e^UTi^^©##ft^i 2 2 (s. 7 g , 99%) &#fc„ 

mp 170. 5-171. 1 *C. 'H-NMR (300 MHz, DMSO-cQ 5 : 2. 65 (dd, 1H, /= 13. 7, 9. 2 
15 Hz), 2.91 (dd, 1H, J= 13.8, 4.8 Hz), 3.32-3.46 (m, 2H), 3.69 (m, 1H), 
4.12-4.26 (m, 3H), 4.81 (m, 1H), 7.20-7.46 (m, 10H), 7.52-7.68 (m, 6H), 7.88 
(d, 2H, 7 = 7. 8 Hz) . 
#3f#|2 3 N* — < is i?JV$r ;V?S=-A — NT- (t e r t -Zf Y*cf 
- L - V $V —fr (##fl^# 2 3 ) 

^-NMR (300 MHz, DMSO-^) 5 : 1.24-1.54 (m, 6H), 1.37 (s, 9H), 2.88 (dd, 2H, 
7=12.7, 6.6 Hz), 3.19-3.39 (m, 3H), 4.59 (t, 1H, 7= 5. 7 Hz), 5.01 (s, 2H), 
6.74 (m, 1H), 6.93 (d, 1H, 7= 8.2 Hz), 7.33-7.37 (m, 5H). 
25 #i%#|2 4 N'-^^WV*;V^-N i -^y/'f^-L-Pi? 
J—;v (#%ft^ft2 4) 
^n\\^m 2 3 (6. 3 g, 17 mmol) M 2 0 % h V 7 'flsitrx*mk/i?* vutfls 
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mm(5.o ■L)%*»TTj*p*.fc. to««*Miti 8>»nmu«i. **** 

mL) -X?mm t U ^b-O-^^T A-(2. 4 g, 17 mmol) thV ^i^T 5: V (5. 2 g, 51 
mK>l)Srin*.fco r©iISritl?3^WL, 1 MMM. IMMfc*****- b 

ifLfc, »*7A^Pvh^77^- [^7^;UltraPack V 
y 3 0 0 mmX 3 7 mm (UJ#»^%h») , \ SMfc^^vl, ■ ^ 

*c^^=2 : 1] KX^mmV, «MI©#^ft2 4(l.lg, 18%)£#tf: 0 
!H-NMR (300 MHz, DMS0-</ 6 ) 8 : 1.24-1.59 (m, 6H), 3.22-3.43 (m, 5H), 4.60 (t, 
10 1H, J= 5. 6 Hz), 5.00 (s, 2H), 6.95 (d, 1H, /=9.2Hz), 7.29-7.53 (m, 8H), 
7.81-7.84 (m, 2H), 8.42 (m, 1H). 

###!)2 5 N- {'05?A'Hr*?i/1tA'&~fl') -L-7i^T7=t-/v 

mmt&mz 5) 

7 (40 g, 140 mmol) & v 5 ^ ^VV^/V^^ K (160 mL)i^7no^ 
15 ^^(80mL)^«?U^U^o i^N, N-^-f V 5 V(54 

g, 420 mmoD^H^baH^y S?^«M*:(67 g, 420 mmol) <DZ?t <f-/VX/ls*^> 
K»»«c(80 mDSrJB^. r©^lr*MffT-C3 0^SI#U^o w©S 

(30 g, 76%)£#fc„ 

mp 66. 2-66. 9 °C. ^-NMR (300 MHz, DMS0-a£ 5 : 2. 72 (dd, 1H, 7=14.1, 10.4 
Hz), 3.15 (dd, 1H, 7=14.1, 4. 2 Hz), 4. 2 (m, 1H), 4.96-5.05 (m, 2H), 7.19-7.39 
(m, 10H), 7.76 (d, 1H, 7=7.8 Hz), 9.57 (s, 1H). Anal. Calcd for C 17 H 17 N0 3 : 
25 C, 72.07; H, 6.05; N, 4.94. Found: C, 71.69; H, 6.30; N, 4.76. 

-I—A, (##^2 6) 
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fffet^/^^t^^tl 2 6 &#fc 0 

^-NMR (300 MHz, DMSO-^ 8 : 1. 75 (m, 1H), 2.02 (m, 1H), 2.55-2.73 (m, 2H), 
3.91 (m, 1H), 5.08 (s, 2H), 7.17-7.45 (m, 10H), 7.85 (d, 1H, /=7.2Hz), 
5 9.49 (s, 1H). 

###12 7 N- (^^^/V^i/^/V/i?^/^) -3- (2-1-7^^) — L 
- T ^~^—,V (0^it^2 7) 

m&fa&<o^n\t-&m 2 7 &#fc„ 

10 mp 65. 0-66. 9 °C. 'H-NMR (300 MHz, DMSO-^ 5 : 2. 82 (m, 1H), 3.02 (dd, 1H, 
/= 13.7, 5.3 Hz), 3.74 (m, 1H), 4.88-4.99 (m, 2H), 7.14-7.52 (m, 8H), 7.72 
(s, 1H), 7.80-7.89 (m, 4H), 9.63 (s, 1H). 

#%#!]2 8 N- (-< V -y/V^r^- ~;v) -D-7i^T7-t^ 

mmt&yo 2 s ) 

is ^mit^m 7 <o^t> y 1 o zm^x^nm 25 1 mm&Wift&ft 

mp 66.2-66.9 ^C. 'H-NMR (300 MHz, DMSO-op 8 : 2. 72 (dd, H, /= 14.0, 10.4 
Hz), 3.15 (dd, H, 7=14.0, 4. 7 Hz), 4.20 (m, 1H), 4.96-5.05 (m, 2H), 7.19-7.39 
(m, 10H), 7.75 (d, 1H, 7=7.8 Hz), 9.57 (s, 1H). Anal. Calcd for C 17 H 17 N0 3 : 
20 C, 72.07; H, 6.05; N, 4.94. Found: C, 72.09; H, 6.01; N, 5.05. 

■£■%>) 2 9) 

^mt&m 7 (Dttfr v 1 5£rffl^T###i2 5 tmm^m^n 

25 ^-NMR (300 MHz, DMSO-op 8 : 2. 59 (m, 1H), 3.03 (dd, 1H, /= 14.0, 4.1 Hz), 
4.14 (m, 1H), 4.94-5.12 (m, 2H), 6.67-6.75 (m, 2H), 7.02-7.04 (m, 2H), 
7.31-7.40 (m, 5H), 7.70 (d, 1H, 7=7. 5 Hz), 9.24 (s, 1H), 9.56 (m, 1H). 
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mmt^-ms o) 

5 'H-NMR (300 MHz, DMSO-^ 8 : 2. 66 (dd, 1H, /= 14.1, 10.2 Hz), 3.07 (dd, 1H, 
/=14.1, 4.5 Hz), 3.72 (s, 3H), 4.15 (m, 1H), 4.92-5.05 (m, 2H), 6.81-6.86 
(m, 2H), 7.11-7.19 (m, 2H), 7.23-7.39 (m, 6H), 9.56 (s, 1H). 
##0113 1 N- {s<lsV>7VJr3cis-Zuv£~jv) -0-/f/v-L-fn^t 

— As mmk&vo 3 1 ) 
io ^n\Y>&m 7 <D^t> v \z.^mt&%o i 7 *m^x^m 2 5 ^ i^iico^^^f 

l\ M-fe^-'l'/^^##'fb^ 3 1 &#fc„ 

^-NMR (300 MHz, DMSO-^ 5 :0.93 (t, 3H, /= 7.2 Hz), 1.37-1.49 (m, 2H), 
1.63-1.72 (m, 2H), 2.65 (dd, 1H, J= 14.0, 10.1 Hz), 3.07 (dd, 1H, / = 14.3, 
4.7 Hz), 3.92 (t, 2H, .7=6. 3 Hz), 4.15 (m, 1H), 5.01 (s, 2H), 6.80-6.85 (m, 
15 2H), 7.11-7.14 (m, 2H), 7.27-7.39 (m, 5H), 7.71 (d, 1H, J= 7.5 Hz), 9.56 
(s, 1H). 

-L-fn^t-/i' mmk&w 3 2 ) 

##-ffc-£^ 7 <Dftfr> Y) \Z.&n\\L&m 1 8 £fflV^##0II 2 5 t IH^^^^^T 

20 l\ ^&^/l4fc»##te^3 2£#fc Q 

^-NMR (300 MHz, DMSO-o^ 8 : 0.97-1.31 (m, 5H), 1.64-1.82 (m, 6H), 2.65 (dd, 
1H, /= 14.0, 10.1 Hz), 3.06 (dd, 1H, J = 14.1, 4.5 Hz), 3.73 (d, 2H, J = 
6. 3 Hz), 4.15 (m, 1H), 4.96-5.01 (m, 2H), 6.79-6.83 (m, 2H), 7.10-7.14 (m, 
2H), 7.28-7.38 (m, 5H), 7.69-7.77 (m, 1H), 9.56 (s, 1H). 

25 ##0113 3 N- ($-7;V3rU^;V* Y3c^t>7Vi$=^;V) - 2.-7 >v3m - 

^mt^m 7 <Dftt> y> \z.^mt<a-m 1 9 &m^x&%M 2 5 1 mmvmt&n 
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mp 64. 0-64. 6 °C. 'H-NMR (300 MHz, DMSO-<# 5 : 2. 78 (dd, 1H, /= 14. 1, 10. 5 
Hz), 3.20 (dd, 1H, 7=14.1, 4. 2 Hz), 4.08-4.38 (m, 4H), 7.06-7.45 (m, 9H), 
7.63-7.67 (m, 2H), 7.87-7.91 (m, 2H), 9.53 (s, 1H). 
5 #%#!|34 N- (9-7^tV-^ h^fXA'tf— M -2-^nn-L 
-y^ ~;vr 7 -l—fr mmk&Vo 3 4 ) 

#M§-{b-a^ 7 <Df^t> r> izmmit&yo 2 0 zm^x^nm 25 1 m^m^n 

mp 87. 1-88.2 'H-NMR (300 MHz, DMSO-op 5 : 2. 82 (dd, 1H, /= 14.0, 11.0 

10 Hz), 3.21 (m, 1H), 4.09-4.40 (m, 4H), 7.09-7.45 (m, 9H), 7.63-7.67 (m, 2H), 
7.88-7.91 (m, 2H), 9.54 (s, 1H). 

##M3 5 N- {9--7^U^;v^ h^isX^tf— *0 -O-^^^V'- 
L-ir y ^-/W m^it&yo 3 5 ) 

m^fc&m 7 <D\xt> v K^it&wi 2 i zm^x^mm 2 5 1 mm^m^n 



15 v\ M-fe^^<D##^^3 5 &#fc 0 

^-NMR (300 MHz, DMS0-<£) 6 : 3. 50 (m, 1H), 3.74-3.75 (m, 2H), 4.22-4.35 (m, 
3H), 4.50 (dd, 2H, 7=15.6, 12. 3 Hz), 7.29-7.45 (m, 10H), 7.70-7.76 (m, 2H), 
7.89-7.95 (m, 2H), 9.52 (s, 1H). 

###13 6 N- (9-77V$-\s=.;V* y3iri/JJ/Vi$~jl') -L— \?7 *^~A>> 

20 77 ^-t-jv (^mt^-m 3 6 ) 

V \ M&l&MiO^ik&VO 3 6 ^r#fc 0 

mp 68.5-69.1 'H-NMR (300 MHz, DMSO-ap 5 : 2. 76 (dd, 1H, /= 14.7, 9.3 

Hz), 3.19 (dd, 1H, 7=14.3, 3. 8 Hz), 4.08-4.39 (m, 4H), 7.28-7.49 (m, 10H), 
25 7.53-7.69 (m, 6H), 7.83-7.91 (m, 2H), 9.57 (s, 1H). 

•r-jv mmt&mz 7) 
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mmt&m i v \z.&mt&w 2 4 &m^x*mw 2 5 1 mm^m^n 

'H-NMR (300 MHz, DMS0-</ 6 ) 8 : 1. 30-1. 59 (m, 5H), 1.71-1.83 (m, 1H), 3.22- 
3.28 (m, 2H), 3.89-3.96 (m, 1H), 5.05 (s, 2H), 7.30-7.37 (m, 5H), 7.42-7.54 
5 (m, 3H), 7.72 (d, 1H, /= 7.5 Hz), 7.82-7.85 (m, 2H), 8.44 (t, 1H, /= 5.6 
Hz), 9.48 (d, 1H, /= 0.6 Hz). 

##^J3 8 N- ( (IS) -1- (2, 5-^^y^^/^) "2-7x = 
;V^;V) (^^vV^^vO TjWAT^K (##jb^3 8) 

&3%\k&m2 5 (29 g, 100 mmol)<£> b^cc^^(500 mDfc^^W^y — 
10 /K31 g, 510 mmol) t P - h/Vxyz/^Vttf ^ ^^1(5. 1 g, 20 mmol) SrJP 
*Lfc 0 i©^8 0lC-ei 8R#IHIflM$Lfc„ Rj£ifcT«L :©itS:lMm 

*HSJS*©##-ffc'&* 3 8 (33 g, 75%)£#fc 0 
15 mp 88.2-92. 2 °C. 'H-NMR (300 MHz, DMSO-cQ 5 : 2. 62 (dd, 1H, /= 14.0, 11.0 
Hz), 2.84 (dd, 1H, / = 14.0, 3.8 Hz), 3.78-3.96 (m, 5H), 4.82 (d, 1H, / = 
3.6 Hz), 4.90 (d, 1H, /= 12.9 Hz), 4.96 (d, 1H, 7=13.2 Hz), 7.19-7.35 (m, 
11H). Anal. Calcd for C 19 H 2 iN0 4 : C, 69.71; H, 6.47; N, 4.28. Found: C, 69.68; 
H, 6.49; N, 3.99. 

20 ##05 3 9 N— ( (IS) -1- (2, 5-my7=^) -3-Z7^~ 
jvzf n t°/v) (-< V -yjV^r^r i/)*/^7 5 K (##{b^^l 3 9 ) 
&n>fc&m 2 5 <DftK> \) K&^fc&M 2 6 3rfflV^T##0!I 38i: Plfll©tftf^«r 

m\ 3 9&#fc 0 

mp 111. 3-112. 4 °C. X H-NMR (300 MHz, DMSO-op 6 : 1.59-1.78 (m, 2H), 2.49 (m, 
25 1H), 2.65 (m, 1H), 3.57 (m, 1H), 3.75-3.87 (m, 4H), 4.74 (d, 1H, 7=3.9 Hz), 
5. 05 (s, 2H), 7. 15-7. 38 (m, 11H). Anal. Calcd for C JO H B N0 4 : C, 70. 36; H, 6. 79; 
N, 4.10. Found: C, 70.55; H, 6.78; N, 3.96. 
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###|40 N- ( (IS) -1- (2, 5-mV7^) -2- (2- 

5 mp 128. 0-128. 6 °C. 'H-NMR (300 MHz, DMSO-^ 6 : 2. 79 (dd, 1H, /= 13. 8, 10. 8 
Hz), 3.02 (dd, 1H, /=14.0, 3. 8 Hz), 3.83-4.04 (m, 5H), 4.82-4.94 (m, 3H), 
7.09-7.22 (m, 5H), 7.38-7.51 (m, 4H), 7.73 (s, 1H), 7.80-7.90 (m, 3H). 

#Mf#j4 1 N- ( (1R) -1- (2, 5-x?**y9~/l') "2-7i^ 
;Vxf^) */VA7$ K (#%^^4 1) 

io 2 5 oft*? 9 \z.^.n\\^m 2 8 *m^x^m 3 8 ^ n^^^s: 

mp 120. 9-122. 0 °C. 'H-NMR (300 MHz, DMSO-cQ 8 : 2. 62 (dd, 1H, /= 14. 1, 10. 8 
Hz), 2.84 (dd, 1H, J = 14.1, 4.1 Hz), 3.78-3.96 (m, 5H), 4.82 (d, 1H, / = 
3.6 Hz), 4.90 (d, 1H, 7=12.9 Hz), 4.96 (d, 1H, 7=12.9 Hz), 7.19-7.34 (m, 
15 11H). Anal. Calcd for C 19 H 21 N0 4 : C, 69.71; H, 6.47; N, 4.28. Found: C, 69.68; 
H, 6.49; N, 4.32. 

##M4 2 N- ( (1 S) -1- (2, 5-^y7^). -2- (4- 
2) 

20 ^nw&m 2 5 (Dttt> <o i^mmt^-m 2 9 *m^x&mm ss t mm^m^ 

frv\ *K-fe^--l'/^^#%'fb^4 2^#7 v c 0 

X H-NMR (300 MHz, DMSO-o^ 6 : 2. 52 (m, 1H), 2.75 (m, 1H), 3.58 (m, 1H), 3.81 
(m, 1H), 4.79 (d, 4H, J= 3.3 Hz), 4.89-5.01 (m, 2H), 6.64-6.67 (m, 2H), 
7.00-7.02 (m, 2H), 7.19-7.35 (m, 6H), 9.16 (s, 1H). 
25 ###]4 3 N- ( (IS) -1- (2, 5-my7^) -2- (4- 
* h^^^^^/W) ^^W) (^^i^V^^V) *^A7 5 K (#^b-^#>4 3) 
^ik&m 2 5 <Z>ft;b 9 K^mt&yo 3 0 £:^T###) 38t l^^<D^«r 



WO 03/082837 V ^ W PCT/JP03/03910 

37 



mp 55.8-58.6 °C. Ml-NMR (300 MHz, DMSO-o^ 5 : 2. 55 (m, 1H), 2.77 (dd, 1H, 
7=13.7, 3. 8 Hz), 3.72 (s, 3H), 3.76-3.95 (m, 5H), 4.80 (d, 1H, /=3.9Hz), 
4.94 (dd, 2H, /= 19.4, 12.8 Hz), 6.79-6.83 (m, 2H), 7.12-7.14 (m, 2H), 
5 7.19-7.35 (m, 6H). Anal. Calcd for C 20 H 23 N0 5 : C, 67.21; H, 6.49; N, 3.92. 
Found: C, 66.85; H, 6.45; N, 3.86. 

#^4 4 N- ( (IS) -2- {4-7 Y**y7^~M -1- (2, 5 

&n\Y&m 2 5 <Dftt> V) K&mt&Vo 3 1 &J1^T###!1 38i: PI«©*f^Sr 

10 ffV\ IMil©#Wtl4 4^#fc. 

mp 64.5-66.0 "C. 'H-NMR (300 MHz, DMSO-^ 5 : 0. 93 (t, 3H, /= 7.4 Hz), 
1.37-1.50 (m, 2H), 1.63-1.73 (m, 2H), 2.54 (m, 1H), 2.77 (dd, 1H, / = 14.1, 
3. 6 Hz), 3.72-3.95 (m, 7H), 4.79 (m, 1H), 4.94 (dd, 1H, 7=21.8, 13. 1 Hz), 
6.80 (d, 2H, /= 8.4 Hz), 7.11 (d, 2H, /= 8.4 Hz), 7.18-7.35 (m, 6H). 

15 ###14 5 N- ( (IS) -2- (4- (V* n^3fi//V7* h*^) 7 

;V) -1- (2, 5-^y7^) ^fr) i^WA'tti/) *M7 5 

k 4 5 ) 

20 mp 61. 3-62. 4 °C. 'H-NMR (300 MHz, DMSO-ap S : 0. 98-1. 32 (m, 5H), 1.64-1.82 
(m, 6H), 2.55 (m, 1H), 2.76 (dd, 1H, /= 13.8, 3. 9 Hz) , 3.71-3.77 (m, 3H), 
3.79-3.95 (m, 4H), 4.80 (d, 1H, /=3.9Hz), 4.88-4.99 (m, 2H), 6.78-6.81 
(m, 2H), 7.09-7.12 (m, 2H), 7.18-7.35 (m, 6H). 
###J4 6 N- ( (IS) -1- (2, 5-mV7^) -2- (2- 

25 7;^P7x=:/l/) ^JV) (V-7;v3rU~/V* h ^S^fr/Vtf^/l") -fo^J^T 
5: K (#^«I4 6) 

^mt-sm 2 5 (Dftt> v \-^nft&m 3 3 &m ^xm^mm sst mm^m^ 



WO 03/082837 VW W PCT/JP03/03910 

38 

mp 67.8-71.7 ^C. ^-NMR (300 MHz, DMSO-oQ 5 : 2. 65 (m, 1H), 2.97 (dd, 1H, 
J= 13.8, 3.0 Hz), 3.82-4.00 (m, 5H), 4.08-4.19 (m, 3H), 4.86 (d, 1H, / = 
3.9 Hz), 7.01-7.45 (m, 9H), 7.60-7.65 (m, 2H), 7.87-7.89 (m, 2H). 
5 ##004 7 N- ( (IS) -2- (2-^PP7x^) -1- (2, 5- 

k 4 7 ) 

#%fb-a-^2 5 \z.&nqc&m 3 4£fflv>T###i3 8 tn^oM^ 

10 mp 65.6-66.1 e C. 'H-NMR (300 MHz, DMSO-op 5 : 3. 07 (dd, 1H, /= 13.8, 3.3 
Hz), 3.84-3.98 (m, 5H), 4.07-4.14 (m, 3H), 4.87 (d, 1H, /=4.2Hz), 7.14-7.46 
(m, 9H), 7.60-7.66 (m, 2H) , 7.87-7.89 (m, 2H). 

##09 4 8 N-( (IS) - 2 -^y^Vt^fv'- 1 - (2, 5 -i^tf^y 
7^/V) 3i^/V) (9-7/^W^/V^ h*cZ/%A'tf=- M */VJ»T^ K (## 

15 ffc-g^ 4 8) 

##fl^#l 2 5 <Dft;b «9 3 5 $rfflv^##0>l 3 8 2: PI«©SM1s«: 

fTV\ M&^/V4£^##fc^#>4 8£#fc 0 

^-NMR (300 MHz, DMSO-op 6 : 3. 44-3. 58 (m, 2H), 3.79-4.05 (m, 5H), 3.99- 
4.32 (m, 3H), 4.48-4.51 (m, 2H), 7.15-7.44 (m, 10H), 7.69-7.75 (m, 2H), 7.89 
20 (d, 2H, /= 7. 5 Hz). 

##0114 9 N- ( (IS) -2- (4-tf7^c^/V) -1- (2, 5-^ 
e^y^^/u) cc^/v) (9-7/^^— /Vt« h^r^^/^^/v) *;VA7^ K (# 

#{fr£4&4 9) 

0^ik&m 2 5 Oft*? 0 \Z.^3%\Y&m 3 6 SrJi^T##0!l 38i IH^O^f^Sr 
25 f?v\ «H&firA0D#%^'My4 9Sr#fc„ 

mp 101. 5-103. 3 ^C. J H-NMR (300 MHz, DMSO-op 5 : 3. 44-3. 58 (m, 2H), 3. 79-3. 92 
(m, 5H), 4.19-4.32 (m, 3H), 4.48-4.51 (m, 2H), 7.15-7.44 (m, 10H), 7.69- 
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7.75 On, 2H), 7.89 (d, 2H, /= 7.5 Hz). 

##^5 0 N- ( (IS) -5- (-<^y^/VT^/) -1- (2, 5—5? 

^mt^m 2 5 <Dftt> *) \z.^n\\&m 3 7 zm^x^m sst mm<Dm^ 

mp 103. 7-104. 2 °C. 'H-NMR (300 MHz, DMSO-oQ 6 : 1. 21-1. 60 (m, 6H) , 3. 20-3. 26 
(m, 2H), 3.51-3.61 (m, 1H), 3.75-3.90 (m, 4H), 4.72 (d, 1H, 7=4.0 Hz), 5.01 
(m, 2H), 7.12 (d, 2H, /=9.2Hz), 7.30-7.38 (m, 5H), 7.41-7.54 (m, 3H), 
7.80-7.83 (m, 2H), 8.43 (t, 1H, .7=6.3 Hz). 
10 ###15 1 (IS) -1- (2, 5-^^y^^/V) 
;V7 5^ (##^i5 1) 

mmt-s-ms 8%mm^^(.25o moi^m-M^s /^w&M^frd. 10%) as 
ufcfL zmzmm^, m^^^^mi^ms 1 (19 g , 95%)&#fc 0 

15 'H-NMR (300 MHz, DMSO-o^ 6 : 1. 21 (s, 2H), 2.44 (dd, 1H, / = 13.3, 9. 3 Hz), 
2.79 (dd, 1H, /=13.3, 4. 4 Hz), 2.88 (m, 1H), 3.80-3.97 (m, 4H), 4.61 (d, 
1H, J =3. 9 Hz), 7.15-7.31 (m, 5H). 

##$15 2 (IS) -1- (2, 5-^y7^) -3-7^^/V^n 

tvur ^ ^ mmt&m 5 2 ) 
20 3 8 ©tt*>»3 K^mt&m 3 9 zm^xmnm 5 l t ^H©^lr 

frv\ M&^A-^##fl^^5 2&#fc 0 

'H-NMR (300 MHz, DMS0-<£) 5 : 1. 32 (s, 2H), 1.45 (m, 1H), 1.73 (m, 1H), 
2.54-2.56 (m, 2H), 2.79 (m, 1H), 3.75-3.90 (m, 4H), 4.58 (d, 1H, 7=4.2 Hz), 
7.13-7.30 (m, 5H). 

25 #%0fl5 3 (IS) -1- (2, 5-my7=/V) -2- (2-^7^ 
;V) =r.f-;VT ^ ^ 5 3 ) 
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'H-NMR (300 MHz, DMS0-o£ 6 : 1. 57 (s, 2H), 2.63 (dd, 1H, 7 = 13.1, 8.9 Hz), 
2.94-3.05 (m, 2H), 3.79-4.02 (m, 4H), 4.68 (d, 1H, 7= 3.6 Hz), 7.41-7.51 
(m, 3H), 7.73 (s, 1H), 7.82-7.88 (m, 3H). 
5 |Mf0!|5 4 (1R) -1- (2, 5-^V7^) - 2 -7 x.-/^?' 

3 8 ©fu? K^it-k-vo* i zm^x^mm si t m^mvf^ 

^-NMR (300 MHz, DMSO-o^ 3 : 1. 25 (s, 2H), 2.44 (dd, 1H, 7 = 13.2, 9.3 Hz), 
10 2.79 (dd, 1H, 7=13.4, 4.4 Hz), 2.88 (m, 1H) , 3.79-3.97 (m, 4H) , 4.61 (d, 
1H, 7=3.9 Hz), 7.15-7.31 (m, 5H). 
#Mf0!J5 5 (IS) -1- (2, 5-^y7^) -2- ( 4 - fc Ko 

##{b^ 3 8 Oftt? 9 ^##{b#^4 2 %m^X^3%m 5 1 fc PWI©jftf^Sr 

15 n&itj ^(o&mk&m* 

l H-NMR (300 MHz, DMSO-op 5 : 2. 34 (dd, 1H, 7 = 13.5, 9.0 Hz), 2.67 (m, 1H), 
2.81 (m, 1H), 3.78-3.95 (m, 4H), 4.58 (d, 1H, 7= 3. 9 Hz), 6.65-6.69 (m, 2H), 
6.98-7.03 (m, 2H). 

###J5 6 (IS) -1- (2, S-^^y?^) -2- (4-*h^ 
20 i/7^=-Jl<) xf^T^y (##{b^tl5 6) 

3 8 <Dftt> l 0K^^t^4 3 £JBVvC##09 5 1 tl^iol^?: 

^-NMR (300 MHz, DMS0-<# 6 : 2. 39 (dd, 1H, 7=13.5, 9.0 Hz), 2.72 (dd, 1H, 

/= 13.5, 4.5 Hz), 2.83 (m, 1H), 3.72 (s, 3H), 3.76-3.98 (m, 4H), 4.59 (d, 
25 1H, 7= 3.9 Hz), 6.81-6.86 (m, 2H), 7.11-7.16 (m, 2H). 

###15 7 (IS) -2- (4-/h^f'>7i=;V) -1- (2, 5-^3" 
*cyy-;V) (#Wl55 7) 
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&mik&m 3 8 (Dftt> \z.&nqc&m 4 4 *n^-x&nm 5 1 

J H-NMR (300 MHz, DMSO-o^ 5 : 0. 96 (t, 3H, /=7.4Hz), 1.40-1.52 (m, 2H), 
1.66-1.75 (m, 2H), 2.43 (dd, 1H, 7=9.2, 13.7 Hz), 2.75 (dd, 1H, /= 13.5, 
5 4.5 Hz), 2.87 (m, 1H), 3.79-3.86 (m, 2H), 3.89-4.02 (m, 4H), 4.63 (m, 1H), 
6.84-6.87 (m, 2H), 7.13-7.16 (m, 2H). 

###15 8 (IS) -2- (4- (v^^D^^ 7x^/1/) - 

1- (2, 5-^y7^) xf/VT^y (##{b^5 8) 

&2sfc&m 3 8 of^^ «9 \z.&noc&m 4 5 sr^-caM^a 5 1 ^ ^^^^ 

10 f=v\ m&3r4 /^(O^^ikG-yo 5 8&#fc 0 

^-NMR (300 MHz, DMSO-fl^ 6 : 0.96-1.31 (m, 6H), 1.63-1.81 (m, 5H), 2.37 (dd, 
1H, 7=13.2, 9.0 Hz), 2.70 (dd, 1H, 7=13.5, 4. 5 Hz), 2.81 (m, 1H), 3.71-3.73 
(m, 2H), 3.75-3.98 (m, 4H), 4.58-4.59 (m, 1H), 6.80-6.83 (m, 2H), 7.09-7.12 
(m, 2H). 

15 ##^J5 9 (IS) -1- (2, 5-^y7=;V) -2- (2-7^* 
p^~/k) x^VT^y (#tft^5 9) 
##>fb-^#) 4 6 (0. 80 g, 1. 8 mmol) & fc^ P ^ V (5. 0 mL) fc^fl? U N ^ *l,£r^ 

tar-i smrmwvt^ ummm^o «*^^vf^7^- (# 

: v-y#y/l-6 ON (4 0-50mesh) % feMWi : i?9 * P^/ * 
20 9 J-fr/fr (9:1:0. l) ) fc:J:!>*l!HRU i6^^oWflJ^l5 
9 (0. 20 g, 51%) £#7c 0 

'H-NMR (300 MHz, DMSO-^ 6 : 1. 28 (s, 2H), 2.47 (m, 1H), 2.83 (m, 1H), 
3.80-3.96 (m, 5H), 4.65 (d, 1H, /= 3.6 Hz), 6.99-7.15 (m, 4H). 

##M6 0 (IS) -2- (2-^PP7i=;V) -1- (2, 5-&&* 
25 y 9 xv^) a^/W ^ ^ (^3%ik&%Q 6 0 ) 



WO 03/082837 



PCT/JP03/03910 



42 

MMR (300 MHz, DMSO-op 8 : 1. 34 (brs, 2H), 2.57 (m, 1H), 2.96 (m, 1H), 
3.75-3.97 (m, 5H), 4.69 (d, 1H, /=3.6Hz), 7.19-7.42 (m, 4H). 

#%0i|6 1 (lS)-2-^/vm-l-(2, 5-my9-^) 

s: ^ mmt^-m e 1 ) 

5 m^it^-m 4 6 <Dftt>V)\z.&3%K>&M4 8 SrfflV^gMf #1 5 9 fcEMSotftfl 5 *- 

##0i]6 2 (IS) -2- U-tf^ct-A-) -1- (2, 5-v?^V7 
- 7 W) rc^/WT^^ (#%<b^6 2) 

4 6 ore*? 9 iz.&f%it&m 4 9 &m^x&nm 59 1 m&<o&ifc& 

10 ffv\ *i-fe^/^©##'fbi^^6 2<Sr#fc 0 

'H-NMR (300 MHz, DMSO-op 8 : 1.37 (s, 2H), 2.49 (m, 1H), 2.83 (dd, 1H, / = 
13.2, 4. 2 Hz), 2.92 (m, 1H), 3.78-4.00 (m, 4H), 4.65 (m, 1H), 7.31-7.66 (m, 
9H). 

###16 3 (is) -5- Hy^^r^y) -l- (2, 

3 8 *) K&mit&W 5 0 &fflV^-C##0iJ 51i IH#tf>$if1^ 

^-NMR (300 MHz, DMS0-</ 6 ) 8 : 1. 13-1. 57 (m, 6H), 2.54-2.60 (m, 1H), 3.22- 
3.28 (m, 2H), 3.76-3.90 (m, 4H), 4.55 (d, 1H, /=4.3Hz), 7.43-7.54 (m, 3H), 
20 7.83 (d, 2H, /= 7.8 Hz), 8.43 (t, 1H, /= 5.0 Hz). 

#Mf0!)6 4 (2S) -N- ( (IS) -1- (2, 5-^y7=/V) ~ 

6 4) 

##fc-a-^5 1 (15 g, 78 mmolh L-*>f S'S'ftttO g, 78 mmolk 1-t K 
25 a^^y/hU7y-;Kl2 g, 85 mmol) *5 <fc TJ* b V cn^^T 5 V(8.6 g, 85 
mmoD&N, N-^^WMT5 K(120 mL)^fl?Lfc 0 -tb^ 1 -^?VV 
_ 3 _ ( 3 ^ 7i , T ^yy^xz fcVl-) 5: KjftK%(16 g, 85 mmol) 
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(Di?P nut? >-®*MS(40 mL) ^M^WT^M^Ito 1 8 

5 (D&n\\&m 6 4 (18 g, 75%) £#fc 0 

mp 104.4-106.5 °C. X H-NMR (300 MHz, DMS0-<# 5 : 0. 78 (d, 6H, 7= 6.6 Hz), 
1.05-1.20 (m, 2H), 1.59 (m, 1H), 2.69 (dd, 1H, 7=14.1, 10.2 Hz), 2.86 (dd, 
1H, 7=14.1, 4. 5 Hz), 3.74-3.97 (m, 5H), 4.16 (m, 1H), 4.83 (d, 1H, 7=3.3 
Hz), 5.40 (d, 1H, /= 5.7 Hz), 7.13-7.27 (m, 5H), 7.34 (d, 1H, 7= 9.6 Hz). 

10 Anal. Calcd for C„H«N0 4 : C, 66. 43; H, 8. 20; N, 4. 56. Found: C, 66. 60; H, 8. 30; 
N, 4.27. 

##0IJ65 (2S) -N- ( (IS) -1- (2, 5-^V7^) - 
Z-y^jv-fxx \?,v) -2-fc Kadr^-4-^f;^^t5 K (fM^fb-a* 
^16 5) 

mp 86. 5-87. 8 t). 'H-NMR (300 MHz, DMSO-op 6 : 0. 89 (d, 3H, 7= 6. 6 Hz), 0. 90 
(d, 3H, 7= 6. 6 Hz), 1.36-1.53 (m, 2H), 1.64-1.84 (m, 3H), 2.46 (m, 1H), 2.60 
(m, 1H), 3.75-3.97 (m, 6H), 4.80 (d, 1H, 7= 3. 3 Hz), 5.47 (d, 1H, 7=6.3 
20 Hz), 7.14-7.19 (m, 3H), 7.25-7.30 (m, 2H), 7.41 (d, 1H, 7= 9.3 Hz). 

##0IJ6 6 N- ( (IS) -1- (2, 5 -^V7^) -2- (2- 
-yyf-jV) x-f-JV) - 2- t K*3rV— 4— **^J\"<l/#"1r% K (##-fb-g^ 6 

&n*!£&m 5 i ©ft*? «9 K^mt-sm 5 3 *m^x&nm 64t ^«©«f^sr 
25 m\ ^*ss©#^-a-*6 6Sr#yt, 

mp 141. 6-142. 7 °C. 'H-NMR (300 MHz, DMS0-op 6 : 0. 61-0. 65 (m, 6H), 0. 94-1. 01 
(m, 2H), 1.46 (m, 1H), 2.85 (dd, 1H, 7= 13-7, 10.4 Hz), 3.05 (dd, 1H, 7 = 
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14.0, 4.4 Hz), 3.72 (m, 1H), 3.81-3.99 (m, 4H), 4.27 (m, 1H), 4.90 (d, 1H, 
/= 3.6 Hz), 5.41 (d, 1H, 7 = 5.7 Hz), 7.36-7.48 (m, 4H), 7.67 (s, 1H), 
7.77-7.86 (m, 3H). Anal. Calcd for C 21 H 27 N0 4 : C, 70.56; H, 7.61; N, 3.92. 
Found: C, 70.21; H,*7.64; N, 3.80. 
5 ###16 7 (2S) -N- ( (1R) -1- (2, 5 -i?*** ~ 

6 7) 

5 1 <Dftt> <o \z.&nK&m 5 4 ^m^xmmm 6 4 ^ mnomft* 

10 mp 120.9-122.0 'C. ^-NMR (300 MHz, DMSO-c^ 5 : 0. 80 (d, 3H, /= 3.9 Hz), 
0.83 (d, 3H, J=3.9 Hz), 1.15-1.34 (m, 2H), 1.62 (m, 1H), 2.70 (dd, 1H, / 
= 14.1, 10. 1 Hz), 2.86 (dd, 1H, 7=14.1, 4.5 Hz), 3.72-3.98 (m, 5H), 4.14 
(m, 1H), 4.83 (d, 1H, 7 = 3.3 Hz), 5.28 (d, 1H, /=6.3Hz), 7.14-7.27 (m, 
5H), 7.44 (d, 1H, /=9. 3 Hz). Anal. Calcd for C 17 H 25 N0 4 : C, 66.43; H, 8.20; 

15 N, 4.56. Found: C, 66.53; H, 8.24; N, 4.46. 

###)68 (2S) -N- ( (IS) -1- (2, 5-my7=/V) - 

2-7 ^=-;v^;v) -2-t Kt3^^-3-^^-/v^^-^^ K (##<ffc^6 

8) 

L-n^v^^f^b^t- (S) - (+) -2-kKn^-3-^/l«* 
20 *m^X&3%m 64t |!5«©Jftfts«rffV\ m&te&<D&3%tt&m 6 8 =gr#fc 0 

mp 91. 4-92. 0 "C. a H-NMR (300 MHz, DMSO-cQ 8 : 0. 46 (d, 3H, J= 6. 9 Hz), 0. 74 
(d, 3H, 7= 7.2 Hz), 1.79 (m, 1H), 2.70 (dd, 1H, 7= 13.9, 10.5 Hz), 2.87 
(dd, 1H, 7= 13.9, 4.4 Hz), 3.60 (dd, 1H, 7= 6.0, 3.6 Hz), 3.79-3.97 (m, 
4H), 4.22 (m, 1H), 4.83 (d, 1H, 7= 3. 6 Hz), 5.31 (d, 1H, 7= 5. 7 Hz), 7.13-7.26 
25 (m, 5H), 7.33 (d, 1H, 7= 9.3 Hz). Anal. Calcd for C^NO*: C, 65.51; H, 
7.90; N, 4.77. Found: C, 65.36; H, 7.84; N, 4.54. 

##$16 9 (2S) -N- ( (I S) -1- (2, 5-my7^) - 
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6 9) 

^ (S ) _ (+) _ 2 -t KD^fv'- 3~7<?Vl'@&m£:Jl^T#%0ij6 4 £ 

5 ©jfctfs«rffv\ ^•fe^S©#%'ft;^6 9&#fc 0 

mp 104.4-111.6 °C. Hi-NMR (300 MHz, DMSO-flp 8 : 0. 82 (d, 3H, /= 6.9 Hz), 
0.93 (d, 3H, /=6.9 Hz), 1.62-1.86 (m, 2H), 2.02 (m, 1H), 2.47 (m, 1H), 2.62 
(in. 1H), 3.73-4.00 (m, 6H), 4.81 (d, 1H, 7 = 3.6 Hz), 5.41 (d, 1H, 7=6.3 
Hz), 7.14-7.19 (m, 3H), 7.25-7.27 (m, 2H), 7.42 (d, 1H, 7= 9. 3 Hz). Anal. 

10 Calcd for C 17 H 26 N0 4 : C, 66.43; H, 8.20; N, 4.56. Found: C, 65.73; H, 8.18; N, 
5. 00. 

##0«7O N- ( (IS) -1- (2, 5-my7^/V) ~2"7x = 

i^-xi^^m<o^t>v)^ (s) - (-) -3-7^^%m^m^xm^m 

mp 119. 2-121. 0 °C. 'H-NMR (300 MHz, DMSO-c^ 8 : 2. 43 (dd, 1H, /= 13.7, 8.9 
Hz), 2.65-2.85 (m, 3H), 3.77-4.01 (m, 5H), 4.17 (m, 1H), 4.81 (d, 1H, 7 = 
3.6 Hz), 5.55 (d, 1H, 7= 6.0 Hz), 7.12-7.29 (m, 10H), 7.45 (d, 1H, 7=9.6 
Hz). Anal. Calcd for C 20 H 23 N0 4 : C, 70.36; H, 6.79; N, 4.10. Found: C, 70.23; 
20 H, 6.71; N, 4.01. 

#%#]7 1 N- ( (IS) -1- (2, S-^y^/V) -2- (4- 
t Kn^S^^—ZV) ^.f-fV) - 2 - t Ko*^-4-^f/l^>'^t§ K (# 

mt&m 7 1 ) 

5i©^>) K&mt&m 5 5 zm^xm^we a t mmn&ft* 

25 fxV\ 7 1 %#fc 0 

mp 71. 4-74. 4 "C. 'H-NMR (300 MHz, DMS0-aQ 5 : 0. 77-0. 85 (m, 6H), 1. 14-1. 37 
(m, 2H), 1.64 (m, 1H), 2.57 (m, 1H), 2.73 (m, 1H), 3.73-3.96 (m, 5H), 4.06 
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On, 1H), 4.79 (d, 1H, 7= 3.0 Hz), 5.35 (m, 1H), 6.61-6.64 (m, 2H), 6.95-6.99 
(m, 2H), 7.31 (m, 1H), 9.12 (d, 1H, 7= 6.0 Hz). Anal. Calcd for C 17 UJiO s : 
C, 63.14; H, 7.79; N, 4.33. Found: C, 62.78; H, 7.73; N, 4.39. 

##i7 2 N- ( (IS) -1- (2, -2- (4- 

5 * ^f-;V) -2-t Kn**>-4-^fA^^t5 K (#3f 

it&m 7 2 ) 

5 1 <oi\t> <o \z.^n\\&m 5 6 %m^x^m 64t mm<D^^ 

mp 84.4-88.4 °C. 'H-NMR (300 MHz, DMSO-oQ 5 : 0. 79 (d, 6H, 7 = 6.3 Hz), 
10 1.06-1.21 (m, 2H), 1.57 (m, 1H), 2.61 (dd, 1H, 7= 14. 0, 10. 4 Hz), 2.79 (dd, 
1H, 7 = 14.0, 4. 7 Hz), 3.69 (s, 3H), 3.73-3.96 (m, 5H), 4.11 (m, 1H), 4.81 
(d, 1H, /=3.3 Hz), 5.39 (d, 1H, /=5.7Hz), 6.78-6.81 (m, 2H), 7.08-7.11 
(m, 2H), 7.28 (d, 1H, 7= 9.6 Hz). Anal. Calcd for C^NO^ C, 64.07; H, 
8.07; N, 4.15. Found: C, 63.56; H, 7.43; N, 4.25. 
15 ###17 3 N- ( (IS) -2- {A-^Y^y^=^M ~1~ (2, 5 
— -J^r^V =7 — 2 — t Ko d f L v'-4-^f;^^^t5 K (## 

73) 

##^-3^ 5 1 X) fcmmt&yo 5 7 zm^x^m 6 4 1 mm^^ 

20 mp 85. 5-86. 3 X:. 'H-NMR (300 MHz, DMSO-op 8 : 0. 78 (d, 6H, 7= 6. 9 Hz), 0. 91 
(t, 3H, /=7.4 Hz), 1.09-1.15 (m, 2H), 1.35-1.47 (m, 2H), 1.51-1.71 (m, 3H), 
2.60 (dd, 1H, 7 = 14.0, 10.4 Hz), 2.79 (dd, 1H, 7 = 13.8, 4.5 Hz), 3.73- 
3.95 (m, 7H), 4.11 (m, 1H), 4.81 (d, 1H, 7=3.3 Hz), 5.39 (d, 1H, 7=5.7 
Hz), 6.77-6.79 (m, 2H), 7.06-7.09 (m, 2H), 7.27 (d, 1H, 7= 9. 3 Hz). Anal. 

25 Calcd for C 21 H 33 N0 6 : C, 66.46; H, 8.76; N, 3.69. Found: C, 66.11; H, 8.64; N, 
3. 42. 

#%#I74 N- ( (IS) -2- (4- (v/^n^^^/V^ h=^» 7x = 
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;V) (2, 5-my7^) acf-M -2-tKD^V-4-^f;W 

&n<k&® 5 1 ©ft*? 9 &-##ffc-a^ 5 8 &m^x&nm 64 1 m&<o&ft& 

5 mp 111. 0-112. 2 °C. 'H-NMR (300 MHz, DMSO-a^ 5 : 0. 77-0. 85 (m, 6H), 0. 92-1. 34 
On, 7H), 1.53-1.80 On, 7H), 2.56-2.65 (m, 1H), 2.74-2.82 On, 1H), 3.69-3.97 
(m, 7H), 4.09 (m, 1H), 4.81 (m, 1H), 5.26 (d, 1H, /=6.3Hz), 6.76-6.79 (m, 
2H), 7.05-7.09 (m, 2H), 7.26 (d, 1H, 7= 9.3 Hz). 

##0!J7 5 N- ( (IS) -1- (2, 5-v?t^y7^) -2- (2- 
10 7 7Vto7 ^~;V) - 2-fc Hn^-4-yfA^^t§ K (#% 

f b£*1& 7 5 ) 

#%fb^ifc 5 i ©f^t? t> \z.mn\^m 5 9 &m^x&mw 

ff\,\ ©##ffra^ 7 5 £#fc 0 

mp 80. 8-83. 4 'H-NMR (300 MHz, DMSO-op 5 : 0. 74 (d, 6H, 7= 6. 6 Hz), 1. 04 

15 (t, 2H, /=6.9 Hz), 1.53 (m, 1H), 2.67 (m, 1H), 2.90 (dd, 1H, 7 = 14.1, 3.9 
Hz), 3.72 (t, 1H, /=6.6 Hz), 3.77-3.94 (m, 4H), 4.19 (m, 1H), 4.84 (d, 1H, 
7 = 3.6 Hz), 7.01-7.09 (m, 2H), 7.16-7.27 (m, 2H), 7.32 (d, 1H, 7= 9.9 Hz). 
##0ij7 6 N- ( (IS) -2- (2-? nv7 -1- (2, 5- 

20 7 6 ) 

mp 58.7-60.2 °C. 'H-NMR (300 MHz, DMSO-fip 5 : 0.76-0.78 (m, 6H), 1.08 (t, 
2H, 7= 6. 8 Hz), 1.54 (m, 1H), 2.79 (m, 1H), 3.04 (dd, 1H, 7=13.7, 3. 8 Hz), 
25 3.74 (m ? 1H), 3.82-3.97 (m, 4H), 4.30 (m, 1H), 4.89 (dd, 1H, 7= 3.3, 1.2 
Hz), 5.43 (d, 1H, 7= 5.4 Hz), 7.18-7.23 (m, 2H), 7.29-7.41 (m, 3H). 
#3f#ij7 7 N- ( (IS) -2 (2, 5-i?**y 
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mp 78. 9-80. 7 °C. 'H-NMR (300 MHz, DMSO-o^ 5 : 0. 85-0. 87 (m, 6H), 1. 30-1. 47 
5 (m, 2H), 1.75 (m, 1H), 3.51 (m, 2H), 3.76-3.92 (m, 5H), 4.13 (m, 1H), 4.43-4.51 
On, 2H), 4.94 (d, 1H, 7 = 3.6 Hz), 5.53 (d, 1H, 7= 6.0 Hz), 7.26-7.41 (m, 
6H). 

#MHRJ7 8 N- ( (IS) -2- U-\fy^M -1- (2, 5-S?tf- 
%.y?^,u) -2-fc Ka^r^-4-^f-/^>'^t5 K (#%*£•£-#? 

10 7 8) 

mm<k&V0 5 1 ©ttfc> «9 fc^SMfrfrW 6 2 £rfflV^T##0!l 6 4 £ USHS*©*^* 

mp 124.8-128.9 < C. X H-NMR (300 MHz, DMS0-<# 8 : 0. 75 (d, 6H, /= 9.9 Hz), 
1.13 (t, 2H, /=6.9 Hz), 1.56 (m, 1H), 2.74 (dd, 1H, 7 = 14.4, 10.2 Hz), 
15 2.91 (dd, 1H, 7=14.1, 4.8 Hz), 3.75-3.98 (m, 5H), 4.21 (m, 1H), 4.87 (d, 
1H, 7 = 3.6 Hz), 5.41 (d, 1H, 7= 5.7 Hz), 7.27-7.47 (m, 6H), 7.53-7.64 (m, 
4H). 

0^17 9 (2 S) -N- ( (1 S) -5- (^^/l-r^) -1- (2, 
5-^^y=>^/v) *<is?-flS) -2-t KP^-4-^f/i^v^t5 K(# 
20 nft&mi 9) 

mp 115.9-116.2 °C. 'H-NMR (300 MHz, DMSO-^) 5 : 0. 84 (d, 3H, /= 6.6 Hz), 
0.85 (d, 3H, /= 6. 6 Hz), 1.28-1.58 (m, 8H), 1.68-1.80 (m, 1H, 3.19-3.26 (m, 
25 2H), 3.75-3.92 (m, 6H), 4.78 (d, 1H, 7=3.4 Hz), 5.45 (d, 1H, 7= 6.0 Hz), 
7.25 (d, 1H, 7= 9. 5 Hz), 7.42-7.53 (m, 3H), 7.83 (dd, 2H, 7=8.2, 1.5 Hz), 
8. 41 (t, 1H, 7 = 5. 2 Hz) . 
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mnmi (2s, ss) -5 — ^-6-kkb^-2- (2-^^ 
/p^n bv^) - 3 -^/w* y / ^ (jb-a-^j 1 ) 

##^•^6 4 (2.0 g, 6.5 mmoDOf h7fc Kn7 7^t(150 mL) K 6 M 
^(150 mL)^iPx.fc 0 iOM^fitl8^#tfe, ThvKY*?? 

iLfCo »HPLCi/^fA [*7^;YMC-Pack ODS-A 2 
5 OX 2 Omm (YMCW , ?§ltl$i ; Tir h~ b V *> : tK : 
i=3 0:7 0:0. l] «rffiV^»»bfe. ^PH**:*^ ftBft^^^"Ctftffl 

X^^hU. 1(0.50 g, 29%)&#fc 0 

mp 84. 0-84. 5 °C. • ^-NMR (300 MHz, DMS0-<# 8 : 0. 88 (d, 3H, /= 6. 6 Hz), 0. 90 
(d, 3H, 7=7.2 Hz), 1.44 (m, 1H), 1.59 (m, 1H), 1.79 (m, 1H), 2.71-2.81 (m, 
15 2H), 3.37 (m, 1H), 4.09 (dd, 1H, /=9.8, 3. 5 Hz), 4.84 (d, 1H, .7=4.1 Hz), 
6. 65 (d, 1H, J= 4. 1 Hz), 7. 17-7. 34 (m, 5H), 7. 79 (d, 1H, /= 4. 5 Hz). Anal. 
Calcd for C 15 H 21 N0 3 : C, 68.42; H, 8.04; N, 5.32. Found: C, 67.93; H, 7.92; N, 
5. 11. MALDI-T0F MS [M+H] + Calcd 264. 160, Found 264. 192. [a] D 2S -75. 8° (C 
= 0.219). 

20 nMM2, (2S, 5S) -e-tKo^-2- (2-^^/^nfcVV) - 
5- ( 2 -73i^x^;l/) — 3— ^y/^ (it&Vd2) 

mmb&vo 6 4 (Dftti *> \z.&nqe&m 6 5 ^m^xmrnm 1 1 mmomi?*ft 

^-NMR (300 MHz, DMSO-a^ 5 : 0. 87 (d, 3H, J = 6.3 Hz), 0.90 (d, 3H, /= 6.6 
25 Hz), 1.46-1.83 (m, 5H), 2.54-2.74 (m, 2H), 3.11 (m, 1H), 4.10 (dd, 1H, / = 
9.6, 3.6 Hz), 4.96 (d, 1H, 7=4.2 Hz), 6.67 (d, 1H, /=4.2Hz), 7.15-7.31 
(m, 5H), 8. 01 (d, 1H, /= 3. 6 Hz). MALDI-T0F MS [M+H] + Calcd 278. 176, Found 
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278. 216. [ a ] D 25 -80. 4° (C = 0. 214) . 

m-mm3 (2 s, ss) -e-tw/-2- - 
5- (2— ^^^vi^^-aO ; > (it&yos) 

^-NMR (300 MHz, DMSO-a^ 5 : 0. 82-0. 88 (m, 6H), 1.41 (m, 1H), 1.59 (m, 1H), 
1.78 (m, 1H), 2.89-2.97 (m, 2H), 3.49 (ro, 1H), 4.11 (dd, 1H, 7=9.8, 3.5 
Hz), 4.94 (d, 1H, /=3.9 Hz), 6.67 (d, 1H, 7= 4. 5 Hz), 7.35-7.53 (m, 3H), 
7.71 (s, 1H), 7.76-7.90 (m, 4H). 
10 Hm#l4 (2S, 5R) -5 iy^-6-tKn^-2- (2-*^ 

tv"? xi \f/v) — 3 — ^/v* y/y (4k&%>}4) 

m-mt^m 6 4 (o\x%> y \z.m^ik&m 6 7 &m ^xmmm 1 1 mm^mff^n 

V\ 4ffi#,^/^^)^#J4§r#fc 0 

'H-NMR (300 MHz, DMSO-^ 5 : 0. 85 (d, 3H, 7 = 4.2 Hz), 0.87 (d, 3H, 7= 4.5 
15 Hz), 1.47-1.65 (m, 2H), 1.74 (m, 1H), 2.71-2.82 (m, 2H), 3.41 (m, 1H), 
3.66/4.67 (m, 1H), 3.86/4.10 (dd, 1H, 7=9.1, 3.8 Hz), 6.79/6.97 (d, 1H, 
/=4. 5/6.0 Hz), 7.20-7.33 (m, 5H), 7.62 (d, 1H, 7= 4. 5 Hz). MALDI-TOF MS 
[M+H] + Calcd 264. 160, Found 264. 193. [a],, 26 "95. 0° (C = 0. 200). 
mMM5 (2S, 5S) -5-^>-6-kFn^-2- (1-*^ 
20 /Wn^/W) - 3 -^/WTis V / 1/ (it&VO 5 ) 

&mt&m 6 4 <Dftt> v \^n\^m 6 8 zm^xmnm 1 1 mnv&ft&ft 

mp 39. 0-39. 5 °C. X H-NMR (300 MHz, DMSO-ap 5 : 0. 92 (d, 3H, 7= 6. 6 Hz), 0. 99 
(d, 3H, 7= 6. 9 Hz), 2.30 (m, 1H), 2.75-2.78 (m, 2H), 3.67 (m, 1H), 3.98 (m, 
25 1H), 4.88 (d, 1H, 7= 3. 9 Hz), 6.67 (m, 1H), 7.16-7.35 (m, 5H), 7.81 (m, 1H). 
MALDI-TOF MS [M+H] + Calcd 250. 144, Found 250. 187. [ a ] D 25 -108° (C = 0. 209) . 

mmme (2s, ss) -6-tFP^>-2- (i-p^/w^a) -5 
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_ ( 2 - 7 ^ =^;v^=f-;v) - 3 -te/isfr V Sis Uk&Vo 6 ) 

^4b&w 6 4 <Df$t> y \z.^n\\&m 6 9 %m^xmi&M 1 £ p^^^ 

^-NMR (300 MHz, DMSO-c/,) 6 : 0. 84 (d, 3H, 7= 6.9 Hz), 0.96 (d, 3H, 7= 7.2 
5 Hz), 1.63-1.85 (m, 2H), 2.27 (m, 1H), 2.53-2.73 (m, 2H), 3.06 (m, 1H), 3.96 
(m, 1H), 5.03 (d, 1H, J = 3.6 Hz), 6.68 (d, 1H, /= 4.2 Hz), 7.15-7.31 (m, 
5H), 8.05 (d, 1H, 7 = 3.9 Hz). MALDI-TOF MS [M+H] + Calcd 264.160, Found 
264. 190. [ a] D 2S -66. 1° (C = 0. 233). 

mmm7 us, ss) -2, 5-^v^-6-t 

10 is (\t&<m 7 ) 

^it&m 6 4 <Dft*> v 7 0 zm^xmnm 1 tmm<Dm^n 

mp 165. 5-166. 0 °C. X H~NMR (300 MHz, DMSO-cQ 6 : 2. 22-2. 38 (m, 2H) , 2. 92-3. 05 
(m, 2H), 3.24 (m, 1H), 4.34 (dd, 1H, 7= 6.3, 4. 2 Hz), 4.77 (d, 1H, 7= 3.6 
15 Hz), 6.66 (d, 1H, /=3.9 Hz), 6.99 (d, 2H, 7=7.5 Hz), 7.17-7.33 (m, 8H), 
7.83 (d, 1H, 7 = 4.5 Hz). Anal. Calcd for C 18 H 19 N0 3 : C, 72.71; H, 6.44; N, 
4.71. Found: C, 72. 72; H, 6.67; N, 4.70. 

mmms (2s, bs) -6-kkp^-5- ( (4-tKPWx= 

M * ^-;v) - 2 - ( 2 - * ^svzfv fcVi") - 3 -^/v* Ofl^#> 8 ) 

20 6 4 (o^t> \z-mm\&m 7 1 zm^xm-mm 1 1 mm<v$kft&?f 

^-NMR (300 MHz, DMS0-op 5 : 0. 82-0. 91 (m, 6H), 1.41-1.64 (m, 2H), 1.79 (m, 
1H), 2.58-2.73 (m, 2H), 3.26 (m, 1H), 4.06 (m, 1H), 4.82 (d, 1H, 7=3.9 Hz), 
6.61 (d, 1H, 7= 3.0 Hz), 6.68-6.70 (m, 2H), 6.95-6.97 (m, 2H), 7.74 (d, 1H, 
25 7= 3.9 Hz), 9.23 (m, 1H). 

mnW9 (2S, 5S) - 6-fcKP^-5 - 

jL=f-;v) -2- (2-^^/^a tf/w) -3-wy;y (ik&yo9) 
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'H-NMR (300 MHz, DMSO-ap 5 : 0. 82-0. 91 (m, 6H), 1.44 (m, 1H), 1.59 (m, 1H), 
1.55 (m, 1H), 2.60-2.82 (m, 2H), 3.30 (m, 1H), 3.70-3.73 (m, 3H), 4.09 (m, 
5 1H), 4.84 (d, 1H, 7= 4. 5 Hz), 6.64 (d, 1H, 7= 4.2 Hz), 6.81-6.90 (m, 2H), 
7.07-7.12 (ro, 2H), 7.77 (d, 1H, /= 4.2 Hz). 

mmmiO (2S, 5S) -5- ( (4-^3^:7^-^) t^M -6 
-tKa^-2- (2-^^/^zfo\f/v) - 3 —*esvft V / -y Uk-frM) l o ) 

10 m-&*-( A'Vt<Dfc&¥i 1 0 $r#fCo 

Hi-NMR (300 MHz, DMSO-f/*) 6 : 0. 80-0. 95 (m, 9H), 1.36-1.49 (m, 3H), 1.54- 
1.72 (m, 3H), 1.78 (m, 1H), 2.63-2.76 (m, 2H), 3.30 (m, 1H), 3.93 (t, 2H, 
/=6. 5 Hz), 4.08 (dd, 1H, 7=9.6, 3. 6 Hz), 4.84 (s, 1H), 6.82-6.88 (m, 2H), 
7.05-7.10 (m, 2H), 7.77 (d, 1H, /= 3.9 Hz). 
15 mMMH (2S, 5S) -5- ( (4- **y;v* h*-» 7 

-;v) * -6-tKo**/-2- (2-7* f/VT'n \£>v) - 3 — ^>Vi£ V 

j is uk&m 1 1 ) 

20 Hl-NMR (300 MHz, DMS0-<# 8 : 0. 86-0. 90 (m, 6H), 0.97-1.31 (m, 5H), 1.36- 
1.63 (m, 2H), 1.67-1.81 (m, 7H), 2.63-2.73 (m, 2H), 3.29 (m, 1H), 3.71-3.74 
(m, 2H), 4.08 (m, 1H), 4.84 (d, 1H, 7=4.5 Hz), 6.62 (d, 1H, 7= 4.2 Hz), 
6.82-6.87 (m, 2H), 7.05-7.09 (m, 2H), 7.76 (d, 1H, 7= 3.9 Hz). 

m&Wl2 (2S, 5S) -5- ( (2-7/VtP7i^) * f-M -6 

25 -tKn^y-2- (2-^^/^n MM -3-^*!)/^ (^12) 

0mk&%> 6 4 <Dftfr *) \z.^m\&m 7 5 zm^xmrnm 1 tiro©**^**? 
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^-NMR (300 MHz, DMSO-cQ 6 : 0.74-0. 89 (m, 6H), 1.51 (m, 2H), 1.73 (m, 1H), 
2.77-2.81 (m, 2H), 3.39 (m, 1H), 4.04 (dd, 1H, 7=10.1, 3. 8 Hz), 4.87 (brs, 
1H), 6.66 (d, 1H, 7 = 4. 2 Hz), 7.01-7.27 (m, 4H), 7.81 (d, 1H, 7= 4. 8 Hz). 
mH&mi3 (2S, 5S) -5-((2-^on7x^V) ^/V) -6- 
5 t Kn * %/- 2 - ( 2 - * "f-fVfn b°;W) - 3 ]) / V (ik&%0 1 3 ) 

mmt^m 6 4 <Dftt> K^^m 1 6 %m ^xmmm 1 £ nasi©^^ 

V\ m^^^(Oit^m 1 3 &#7c 0 

'H-NMR (300 MHz, DMSO-^ 5 : 0. 87-0. 94 (m, 6H), 1.61 (m, 1H), 1.80 (m, 1H), 
2.92 (d, 2H, /=7.2Hz), 3.44 (m, 1H), 4.09 (dd, 1H, 7=10.1, 3. 5 Hz), 6.71 
10 (d, 1H, 7 = 3.9 Hz), 7.24-7.45 (m, 4H), 7.86 (d, 1H, 7 = 4.5 Hz). 

mnmi4 (2S, 5S) -5-^»^f^-6-tFo^- 
2- (2 -ff-jvzfu \ffv) — (^14) 

V\ tefe^-f/^cDib^l 4£#fc 0 
15 'H-NMR (300 MHz, DMSO-op 5 : 0.82-0.89 (m, 6H), 1.41-1.65 (m, 2H), 1.74 (m, 

1H), 3.25-3.52 (m, 3H), 4.11 (dd, 1H, 7=9.5, 3.5 Hz), 4.45-4.54 (m, 2H), 

5.11 (m, 1H), 7.26-7.39 (m, 5H), 7.82 (d, 1H, 7=3.9 Hz). 

3H«!)15 (2S, 5S) -5- ( (4-t^^^/V) * ^) - 6 - fc H 

u 2 - ( 2 - * "f-)^n \?>V) - 3 -*:)Vi£ y / ^ Ofb-a^ 1 5 ) 

20 ^n\^m 6 4 <Z>ft:b *9 ^##fcl^3 7 8 V>THifc0»J 1 t W\%k<DWfe1Zfx 

V\ ^#,^^^^^1 1 5 &#fc 0 

mp 46.7-48.8 °C. *H-NMR (300 MHz, DMSO-op 8 : 0.87-0.90 (m, 6H), 1.60 (m, 
1H), 1.78 (m, 1H), 2.81-2.83 (m, 2H), 3.41 (m, 1H), 4.10 (dd, 1H, 7=9.8, 
3. 5 Hz), 6.68 (d, 1H, 7= 4.2 Hz), 7.27-7.67 (m, 9H), 7.84 (d, 1H, 7=3.9 
25 Hz). 

mMmis (2S, 5S) -5- (4- Ky/^/vT^) -6 

-fcKn^v—2- (2 -^/K/cr t:Vv) -3-^!)/^ (Mill 6) 
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mp 128.4-129.0 <C. 'H-NMR (300 MHz, DMSO-^) 5 : 0. 86 (d, 3H, /= 5.8 Hz), 
0.88 (d, 3H, J=6. 4 Hz), 1.37-1.65 (m, 8H), 1.71-1.84 (m, 1H), 3.06 (m, 1H), 
5 3.26 (m, 2H), 4.07 (dd, 1H, 7=9.7, 3. 5 Hz), 4.91 (d, 1H, /=4.4Hz), 6.63 
(d, 1H, /= 4.4 Hz), 7.42-7.54 (m, 3H), 7.81-7.84 (m, 2H), 7.88 (d, 1H, / 
= 3.8 Hz), 8.40 (t, 1H, /= 5.3 Hz). 

u _# /W ^ >-*3j;TJ?m-^/WNM >'<DPJ.Wi?H£te:&:Ifc [An a 1 . B i o c 
10 hem. vol. 208, 3 8 7 - 3 9 2 (1 9 9 3) ] }Jl|B«§tlfcM^ 
JpCTSfljgUfco -ffc;b*>s 0.5mg/mL»^ 5 0mMM)^Mi 
tffflK (pH7.4) „ 2 0mM^WHK 0. 0 3»*Wfc/J-*^ 
^ (fc b^iMS^ Co smo B i olt^l) £fei*m-;& A-^f ^ 
WfliS^ Cosmo Biottl) ^RM2 0 0 mL, S*©IS©S 
15 Bag^tP^^^/^**^K«P«2. 5 n L*5£tJ*2 OmMi^;^^ 
zM«5 0 L&9 ejfc^V— Ut, 3 0°C. 6 0 ^MRlS £ii:7hiL 

j*J&*8tl 0 0/zL&BIJ<D9 6^/WM!:«m ¥fS£7K 5 0 n L 5 0 W 

— y v VT^h -f/v—m-W. 1 0 0 m l ^^nx.T^?a-e 1 5 bfc^. 5 9 

20 yho-/l/C 20mM»/^^*»^!)IClmM EDTA^ 
(I C 5 0 ) ^r^fefco 

pj.*^ (%) = {l- wmm-yy^fifc) / (a^fo-^ft-^^ 

He) } x i o o 

25 1 
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0. 


3 6 


1 6 
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1 . 
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*tttsD5R9yb (5mm) *mmt. m^mm n o%^^m^ikm (f 

BS, GIBCOlt^) «r^tril6JiL»-f-^/Hft/J^fC«f» (MEM, GIBC 
( 3 7 °C, 5 % C O 2 ) U7b 0 
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( 3 ) ^jpji 3 0 mM(D^ri/a— ^ b 1 0 0 » M^ft^ft 1 £r#[Jx.fcS;fc;lg# 
i0«3P^, (2) tt^^n— ^SrK5V^36*i&**fcx (3) 

1M K (s ide-by-s ide) lOftira^lIl^f Ifc. K^- 

mtU'lsi/V^ 0- 13 2g 

ife'fb^y^A 0. 4g 

25 «ER^^*S/'#A4lJjcftJ«b • 0. 2g 

y t/m.-Tkm-r h v *?n^ o . 1 8 7 g 

SMb**- MJ 7. 87g 
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1. 0 g 



7. 



2 



10 0 OmL 



5 inwn-7h^77fenu^i»^ mm^M-tzmmmmmmm 
(DWMUft&feigvtWik&tei^ m^^m^mm (dQ/at) ^u-r^*, $ 

P= (dQ/d t) x (l/AC) 
P : frfrtt(Dm&&Wc ( c m/ s ) 
10 AC : — -fc/Vf*3<£>»>$iS 
3 

fl^^l (D^tt^iS^ifc (P) ttl. 9 X 1 0" 5 cm/ s -Cifcofco 

HttSD^7y b (ffcM: 1 5 0 — 2 0 0 g, B^^-Zl'Xy/^J; 5fA) 
15 Sr-ftffiU^ko JftBH*. ii©15»50mg/mL^^^i20m 

kgfrlfi^lfc, ^jfiUS*^*:^ V y-f%~#4'7 (No. 9 8) SrfflWT 

/i^fc K*3«fctF2. 5%W/VT;vftF (O. lM'jyilgffE pH7. 
4) ©@]ltfC2 4^@Slt, /-?77^y^Py^SffmU 

25 ^ (HE) Jfe&SrJfeUfco 3fe#WI»«T-e. SWftJLSB^ifcJ: 0 l~2mmlC*5 
ttS^MBfBO. 2 5 mmiUfcfc «9 #IBI©#Jl«i»liia C*f !) ^») 
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CMC»1. 0%l^j:5 i 5 1 ^ 1 0 Omg/k 

5 fc„ 

. ^ilt^^^^f^^^s ^X5f7^f {Salmonella typhimurium) TA98 $c, 
TA1537*fc, TAIOO^, TA1535 3**5 i^J»« {Escherichia coli) W2uvrA&<D 
15 ff5®^$rfflV^-C, ^W^^^-^—^a (Maron, D. M. and Ames, B. N. : 

Mutation Res. , 113, 173-215, 1983) £ «9 *To fc [- (S9) Mix] 0 HWKl'ft 
HtfStt'ffc^ C7 Mfp<E> Sprague Dawley *7 -y phenobarbital {ffl$\ 4 0 fift 0. 03 
g/kg, 0giJ3, 2, 1 BSff 0.06 g/kg) *5j;t>* 5, 6-benzof lavone (fl¥*J 2 

o.o8 g/kg) ff**mu barft^ 9ooox g -e 

(S9) Mix] o fl2^l<o«SWIE*5J;tf»tt#flRi:UT, ^W/^^^K«: 

f^g^;^: 5 

(1) fflfitSjmifc 

25 it&WoKD TA100 #c C~ (S9) Mix] Tftt, *J* 1 3 1 (15. 8 » g/plate) *5 
«tr|5*tel 1 5 (158/zg/plate) t, V^*b©^fc:l3V^t>|£H4#l8te (1 1 
9) 0 2ffif*iT?fcofc o PI«HlTA100«c [ + (S9) Mix] *5j:t«&©4K«c C~ 



WO 03/082837 W ^ PCT/JP03/03910 

59 

/+ (S9) Mix] ©fi^ao^-t'b, V^i :i! tb^ffl*^-*5V^-C^|^'l4^^1 
CD 2 f^7^^"e o 7t 0 

(2) if&m. 

1 CO TA100 W C- (S9) Mix] XU, tll 4 7 (78. 1 ai g/plate) 
5 OtftfillO (1250 n g/plate) £ , V^©fflt^^V^T % »tt»flRfl£ (13 
2) C0 2fg*^-efeofc„ HSJfifcfcTAlOOl* [ + (S9) Mix] *5«fctm<£> 4 Wfc [- 

/+ (S9) Mix] (D'&mmm=*~~wt*>s ^-rtuDm&te&^xhm&ttmm 

\\&m 5 5 . 0 g 

15 fy/y 12. o g 

9Ltf . 2 7. 2g 

{b^^ 1 1 0 0 m g 

^b^" h P !> A 900mg 

25 1 N7kMi£1- h y 9 & ^* 

&^ffl^W7K lOOmL 
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9mm b M.mm 

ftfetfr x 1 0 0 m g 

7ts??m 7 00mg 



5 mk-rhVVJ* 5 0 Omg 

xfhStM)!?^ 0. 05mg 

j&\£'<>"f;Vziz=.?J* 0. 00 0 5mg 

mmmm* ^* 100mL 

io mMMi &mffl 

{Y&m 1 5 0 m g 

?KpyM- b80 10 Omg 

v i/mr.7fcm-r h v vj»r.7k%am i o o m g 

mti- hVVJ* 900mg 

15 Ttokiki'hy ^* 

pH 7 - 0 

***** ^* 100mL 

20 mm±<omm^^ 

7^Mv-il, #mm^> *»***fc«fcS#£*^ Si*** *rtP», *** 

25 ji&**fcL"r*rJB-efc5. 
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*mm\*.,s*x*Mm£tifr!&m2 002-09718 6^mmt ut*3^ 
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i. (i) 



a 




OH 



( i ) 



3. (I) 



10 R^fiMfttl) J;vM«T/i-^£s R 2 l«7;v^^Slr 

15 {b^^fett^©^ 

6 . R l iSflHfe36*^ri-5-IS»T^^^*>*»*©*SH 1 ~ 5 




( I ) 
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10 



10. (2S, 5S) -5 sy*>-6-tKB**/-2- 

f/V') - 3 — ^/i^ y / 
1 1 . ( I ) 



1 4 . ( I ) 




( i ) 




( i ) 
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i 5. #/w-w ^isa^j-efc^lt^^^ffli 4ta*fc<z>E&»jfc*J. 

V> ... 

R 1 

l 7 . #/w>V ^Pl^J t tto- JRS; ( I ) 
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